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Abstract

The purpose of the present study was to identify the latent classes of mobile phone dependence tra-
jectory patterns, and to examine the associations between gender, academic stress, psychological
distress and academic resilience and these patterns. We used the Chinese version of the Mobile
Phone Dependence Index (MPAI), the Academic Stress Scale (ASS), the Brief Symptom Inventory
(BSI), and the Academic Resilience Scale (ARS) in the research. The participants were 293 10th
grade students and they filled in the questionnaires over 3 waves, with an interval of 6 months be-
tween each wave. A total of 140 people (32.3%) did not participate in the three complete tests. In the
end, 293 students remained, including 109 boys (37.2%) and 184 girls (62.8%), and the average age
is 17.46. Latent Class Growth Modeling was used to identify sub populations and four latent classes
were observed: low-decreasing class (33.4%), medium-low level stable class (42.1%), medium-high
increasing class (22.3%) and High-increasing class (2.2%). Multinomial logistic regression analysis
showed that psychological distress was significantly higher in the high-increasing class and me-
dium-high increasing class, compared with the Low decreasing class. Our findings provided implica-
tions for discovering the risk groups of MPD and facilitating a more effective intervention.
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1. 51§

T FHLEA T8 ThAEZ S5, W oIl v, i, 7EZR0F a4 58 I 4% (Billieux, 2012;
Hou et al., 2017; Lepp, Barkley, & Karpinski, 2014), 280 H & A GRS D —845r . ITER, BE
FHLPRE S K, FHLH PSR SR . #% 2018 K, HEFHH L 8.17 14, Hr 25.4%[H 7
24 (CNNIC, 2019).

FEFNA SCER T, A8 FH B B ARE & FHLEUE (Kwon et al., 2013), ALK H(Billieux et al., 2008)F1“ 15
FHUEFERE” (“Nomophobia”™) (F 1AL FHL) (King et al., 2013). AW T FHLAK #1222 0T 72 10 2
F& 3/ HL 1 (cell phone/mobile phone) AN G B AT, (H2REH BRI R, BREFHLNE &, AR E
BRI 2B RE TALEOR, B2 TSR e A DI X 7 X LERE, RIUEAR SR A« THLAR”
(Mobile Phone Dependence, MPD)iX — A&, F£KH Leung (2008)$2 H I FHUK I IME S,  BIFHLAKH AT
DAL A — i B AR LA R b B 4% B, B WA AR R EU R (L R) 23 5

AR, FHURIRIAFRIE R A& (Young, 2007). ka4 7 (Ng & Wiemer-Hastings, 2005). 33 /7]
Hi(Block, 2008) LA K2 4R 22038 i) i Thom, 2018; Zhang, Yang, Tu, Ding, & Lau, 2020y 5. FHUKR Ak 4
TN SUEREATE TS D AR RO, X B AT B BRI RE R B 5 R A AR AT O
(Steinberg etal., 2008), [t HABFRBAHARLL, AT Al FHL(Livingstone, 1998). & LAMERT
FEH AR ZE AU PN R Z= A S5 SRR R 7L, (RAR DG R R FT DT R SR, AL
HOEA TR FIURRER, AR D E R FHURBEIRE R . IR ARG AMAZ 5,
DA AT Resema ALK R ) sgm R 2. R, fEARBH i, FRATMBIFE H B2 1) FIRESERIE KA
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4 (Latent Class Growth Modeling, LCGM){RZE FAUKIRTI R JEFNIZE, 2) W58 5TFHUMRM R FEFZEAH 5 1 RS [
EAUEHER R . BRI, AW TR Sl A, O3 . SRR I A 5% R .

11 FHMKEHREE =

IR, X TR E DR, R RS R A R 2 o EDMERE T R I ) 5 4%
T B 2 A7 AE %5 B2 M 9% (Lam, Peng, Mai, & Jing, 2009), 5k &% /1] BE & s fT i) — > S B ()
BRI . ARG T NEBSME R TN, A AT Rer= AL O, I RO e 23 HIONAT TR SR 5K AR 56 1)
B1, ERNN R T — R .

AR LA BRI, o 57407 R D AT 55 DL SCBERTEBUM I “ B ol ” e /D AR I i R 2R 77 .
PRIl , 57577 R AAHEL, b ERE D I 5 R A ) (Liu & Lu, 2011). PR, W ET AR
AR 2k B A5 FH I 28 N R X S ) —Fh 7 A (Chiu, 2014). KERFFERM, FHAEREKTFEE
715 B IE 2 X 48 A 9% , 045 X 45 T 4 R (Snodgrass et al., 2014) AT AL B 4 (VR 05, 2017).
DAL, FRAT MBI 2l R ) 5 LR R e U8 52 TEAH 5K

H D FEFHMIR 73— RS R 2RO B o . MR — R 08, HAOFERIE L Ree S5
OFLFT, TS ECH IR AT N (Agnew, 1992). 5 2, FHUKE AT RS AT HE K 51T
FE R AIACRE R 1) — P B I R 7 e DA RFFTIESE, O FR 72 ) SR 2 1 84T A ) Ay
YER, k& 25 (Goldschmidt et al., 2014; Haynos & Fruzzetti, 2011) 1R £% i (Jun & Choi, 2015). [,
FAMER B O BRI o 5 T LR R e S0k 5 1EAH G

12. FHkEaRERER

WA, OERFIE AT UG 1E 2 W24 e i) — /N S R R 32, DR A I 4% 1R 1) — A 2 2 iR TR 2
Bz E BRI IR B R S AT RO BRI, ARJR R, 20095 DLECF, #HED, 2015). 7EBFA
I 245 BB T I R L, Young (1996) A 8 B, (o3 i 1) Ak B O BB PEAR X0 NMAAT B8 22 (9 R4 1 %
W WA Wt BRI RIS 7 &, X SR DAZE AN AR A X4 B i 8, AN AT DU A R
2 StoF A i R PR PR SR M, AN AR B AN R 5 A N I 4% R Il AR 5, 2008). BIFSEE IR I, (IR
AL LA A T AL (B B 2, 2017), BLOIEFIMEERE N, FHURM R B R

S IIE(BOE PIVE) B N B BB 5T 19— PP BRI CBE I, w2 E SON « REx R ZL A Bl
MIEEERE ), IR B BT YN R A 2l ok FE G £ Z ) 7 (Martin, 2013; Cassidy, 2016). )k #) 1 5¢
A, TETIG b SR BRI R, R 88 RER A BRI ER B, RO MU TR A B
T, 433 BT A [F AL 5 ST 4R (Alva, 1991; Martin & Marsh, 2006). I, 22l 3% ] BLREAR 220 H /g A0
TR 7 0 T W LR 470 T 5427 (Luthar, Cicchetti, & Becker, 2000). %5 &, FRAMERB LIV 5 FHUIMG K
JRENIIE 2 [A] 5 UG

FH, OF SCERIE S A2 e FHUE 00— O 3 . 2R, DG T WL M Sl 22 e (R A 5
CERAEER . S AF, VSR S K TF-HL(Augner & Hacker 2012; Choliz, 2012). 1E%7
— I, S PEAEAE T AR 1] B £ B8 22 (Lemish & Cohen, 2005). #R1, fEHABWF 7T+, WA K
BLFALAE A P 51 2 5 (Bianchi & Phillips, 2005).

2. MRF=E
2.1. fARTIR
AHF T RIS, (RS2 RA 2 A NG, CAFEZEON B B P48 AR T 3 2y
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—AEYR 433 AE AR, TH A S UGEAT, BRRIAIRE 6 N H o BT ERAEK . B iR FIREE
JREA, AR E R B =R, A 140 A (32.3%) A SN =ik, FE8dE AR, R&
I 293 Bk 5, Hd B4 109 AN (37.2%), &/t 184 A\ (62.8%), (5tb), “FH4EE N 17.46(SD =. 60).
BRI E WA R B, SRS 5 R SR TE kK I (F = 0.01, p > 0.05, partial n°=
0). ‘LEEJETE (F = 0.01, p > 0.05, partial n° = 0). 2\ (F = 0.79, p > 0.05, partial n® = 0.002) FlF-HLIK #i(F
=2.42, p > 0.05, partial 1= 0.006) /7 [Hi ¥ A3 0 3 2 5 o XU HIREAR KRR BENL (KL S, R, B
fe, BlitHZ:, 2014), DAL, ASHEFUAS AR ORAMRAS T S RABEAT AL B (i, 2014).

22. fiRIR

2.2.1. FHl{k#HiE R (Mobile Phone Dependence Index, MPAI)

SR FH P SCRRI T LR R T B i 3 (MPAL SR & AU (5, B ek, R, S2Any, 2014),
B 17 ATH, W ORI MFE B RE TN &, KA 5 fiiba(M 1= “— A 35
= “EE7 ). I EUBE RN TR ™ . % B R A RIFIERUE . FEAWT T, 1% 5 K1 Cronbach
FH o 53799 0,91 (T1). 0.91 (T2)F1 0.9 (T3). LR Z /3 HT(CFA)R B, HdadEHia & R B,
;f/df =2.33, p<0.001, SRMR =0.046, CFI=0.959, TLI=0.948, RMSEA =0.058.

2.2.2. 2k 1B TR (Academic Stress Scale, ASS)

KA E T 8RR (Liu & Lu, 20120 8220 % 77, 656 7 ANTH , W58 BAF b Jok 1 & —Fb fidm
&, RH A SN 0= “dEEARER” Bl 4= “GEERIR” ). HEEERPLE RO AR
1 Cronbach #% o 4 0.77. CFA 4R W, HlidesiE & WINRBAL: 4/df=2.75, p<0.001, SRMR =
0.033, CFI1=0.962, TLI=0.938, RMSEA =0.06,

2.2.3. 1L (Brief Symptom Inventroy, BSI)

K 1 BRI B.(BSI; Derogatis, & Melisaratos, 1983)H F T EANES A LRI DE8, 2HlE
6 /NI (Derogatis & Spencer, 1982), G917 BR4MAR 55 B FEAELE B FEAR G (r = 0.84), PRI HELIX AN 4 i
IR A O FR B X AN AR B 48R (Sellers, Caldwell, Schmeelk-Cone, & Zimmerman, 2003), 3:f 12
ANIH, i “ FIRBNE IR EER” &, SR 5 it (N 1= “HAA” 3 5= “WH™EH” ). pHE,
OISR S . X EREA RIFIERE. fEATH, Cronbach £%( o 9 0.93. CFA 453 IFi%
RN A8, 4/df=2.86, p<0.001, SRMR =0.034, CFl=0.968, TLI=0.957, RMSEA =0.068.

2.2.4. 24 E TR (Academic Resilience Scale, ARS)

K H Cassidy & il i) 5 1 B R (ARS-30) Kl & 22 b0, A04E 30 ANIH, a1 “HASHZ 2
PR 2, RH S5 Mo 1 = “Buffg” 25 = “Aulfe” ). HEm R HIEN /isE . H
THFFERCNT 0.40), MR T 4 ATH, {RE T 26 MIUH L — B4 FEARFSTH, Cronbach &
# o N 0.87,CFA 4 ISz R & 42 m] LLEESZ 14 : /2/df = 2.34, p < 0.001, SRMR = 0.060, CFI = 0.864,
TLI =0.845, RMSEA =0.058.

2.3. TRk

B T S0 AR Y (LCG M) RAR R /D 4 T WU ¥ R e 0k « KB4 b B 4% BIC. BLRT.
Lo-Mendell-Rubin (LMR)F1 Entropy. BIC &2 i& H LR PEFR bR, (EHERFRIEBEF. BLRT Ml
LMR S5 iHR 36 24 B (k 25) 2 500 T3 — MR (k-1 25) o p B 5535, B0 K SRR T k-1 28841 . Entropy
EAE 0~1 2 J8], BT 1 R4 2 57 i 3% (Lo, 2001; McLachlan & Peel, 2000).
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oI TR R ORI AE &, LR Logistic 1819734 5 A2 S0 FHURUAR R PLL I REM, &A%
HARAER AR, M. FELCPRIZAALE Ty OB AL IR B AR

3. &R
3.1 EMHBRMSITFMEX S

P AS BRI . FRUEZEMIAR MRS L 1. 22IE /1 5 UK R IEAE(T1: r = 0.38, p <
0.01; T2: r=0.15,p <0.05; T3: r = 0.17, p < 0.01). ‘LFJRT 5 FHUMKH 2 1IEAH<(T1: r = 0.36, p < 0.01; T2:
r=0.16,p<0.01; T3: r=0.23, p < 0.01). A #IME FHUH 2 A AH(TL: r=-0.21, p<0.01), 7E5 1K
MR, B FHUREUK B m T L4 (M = 2.49,SD = 0.77), t=2.72, d=-0.34, p<0.01, B2
OANER 3 Y b A R I 1) 22 ¢«

Table 1. Description statistics and correlation analysis of each variable

1. BLERHERGITAEX (N = 293)

A E M ) 1 2 3 4 5 6
] 2.48 0.45
OV FR 2.11 0.81 0.34%*
L 3.78 0.50 —0.29%* —0.27**
FHUKA 1 2.59 0.81 0.38** 0.36** —0.21**
TRk 2 2.48 0.73 0.15* 0.16** -0.03 0.45**
TP 3 2.57 0.72 0.17** 0.23** -0.06 0.52%* 0.67**

*p < 0.05, **p<0.01, ***p<0.001.

3.2. FHRBIHI K RENIE

WEFREAE 2 frox, BIC £5 RVUSRBA R AF, R 17 R, HABSEEY LMR BLRT ik 3] & 3%
K, ZRBIAE) Entropy e, HRIZEARZE, B, ZRE U B4R, Ak e NSRBI E Am A
TEHUACE )08 A2 S ) AR

FHURH 2 PZE DL ] 1o DU o 0 4 028 R R 79 0l 9 3.613. 3.057. 2.631. 1.967, #R}IZF 737
>4 0.449 (SE = 0.178, p < 0.05), 0.141 (SE = 0.071, p < 0.05), 0.000 (SE = 0.034, p > 0.05), —0.081 (SE = 0.040,
p < 0.05), FEFIX Sy, 55— R AR A R KK 41(n = 6, 2.0%), FobF fi & T1 AWM FHURIUK i s
JEHMTL 2 T3 WK EZE . 5 RPRATREAKTFIEKA( =62, 21.2%), HAFHAKME T1 B 4T
KT, HEBEE R HERS BRI K . B8 = RO IR SRR E 4 (n = 125, 42.7%), BEAFHLK
FAE TLI AL T SR AR KT, il 5 B 8] RS ORIEAR R o 58 DU SR AR AR /K P R B 4H.(n = 100, 34.1%),
BATE T1 B FHUKBRI LA 5K, 11 E T1 21 T3 BBl TR

Table 2. Latent class growth model comparisons

w2 BEXRIND

45 BIC Entropy LMR BLRT o3 A
1 2064.363 - - - 1
2 1857.453 0.721 0.000 <0.0001 0.508/0.491
3 1813.095 0.800 0.043 <0.0001 0.395/0.539/0.064
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Continued
4 1810.337 0.779 0.040 <0.0001 0.334/0.223/0.421/0.022
4 1814.363 0.784 0.079 <0.0001 0.027/0.240/0.309/0.366/0.058
. BEINM BIC, Entropy, LMR and BLRT %55 =41 & fe &k & 4]
48
464 D
T
-
o I b E===—"
S amemeammnTT
N
34-| )
324 A
N
284
| - |

—a— AT, 33.4%
-- - - EATHEKE, 22%
e BEKTREELE, 421%
4 —— hEKTIHEAE, 223%

Figure 1. The four latent trajectories of MPD
1 FHURB R R 534H

3.3. FHBH EETRERR

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
O W - W N W O W N W W W O W K W B W O W - W o+ W W W M W T L W W © W L W o W O W N W

Logistic [BIH 345 R A 3, MK T REANS AL, S5RRY], mACrH R AT ACr 1K
AL B T KCOP B R RGP AL RAEILS L, SR T R4 LE, OB R — A
B, AT AR AN oy 2,63, RIELJEORIA AT T 1.63 1%, LB ARG IN— A4,
A AT R AL ALty 1.82, BIEKJEORA AR A LEIE N 1 0.82 1. BbAh, kA msalpirts
TR O AL IS AT 25 AR, I HAEVE R B B0A B 25

Table 3. Multinomial logistic regression coefficients, standard errors, and odds ratios for variables in predicting latent class
membership, using the Low decreasing class (Class #1) as the reference group

5% 3. Logistic BN 4L R (B BE REKFETIEAR)

KSR KA KSR KA HG K SRR e 2

R

B (SE) OR B (SE) OR B (SE) OR

VKT 0.59 (0.47) 1.81 —0.11 (0.17) 0.88 0.32 (0.14) 1.37

ORI 0.97 (0.38)* 2.63 0.60 (0.17)*** 1.82 0.26 (0.15) 1.30

sl 0.14 (0.41) 1.16 0.11(0.17) 111 0.04 (0.14) 1.04

P 0.47 (0.94) 1.60 0.33(0.35) 1.39 0.26 (0.28) 1.30

I ZRAUMGKT FRE; OR BIEEL. *p<0.05, **p<0.01, ***p<0.001,
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4. #+1ig

AW IR B PR R T DT R, FFR T 53X L8 e J 30 AH O 11 KURS: AR 37 PR 38 Rt 7
Z—o GRRINFHRI IR REAAE BB MAZE R, RIS R HR R, 555 %K
PR (33.4%) HIRAKC TR E 4 (42.1%) . sk EG K 4 (22.3%) Fl S K36 K 4H.(2.2%) - Logistic [7]
R ST N =Y G RS ER Sl O o B RS B i G e T = o N Gl N 27 I Tl 28 S
I /DA T AR XSS A4 DA R AR 2 50 A 280 T Tiide it 1 .

4.1. FHUIKBIHIR RINIE

ATV 46 57 BT AL 732845 5 5 Lee £ Chung (2016) 733845 B —5, EMRT 7 h i E 1 LA
TN SRRH: AR (high-level dependency, 61.2%), 125 /K Pk #i4H (middle-level dependency,
26.8%), /KT {2 (low-level Dependency, 5.4%)FIIE (K #5i X4 A% 41 (low-dependency efficiency, 6.6%),
RBHIN B AR B RGN NB LB AR . NG R KE, ERAM RS, K
ZHHA(75.5%) & T I K PR g HAMIR/K P R FE2H, T AE Lee Al Chung (2016)8F 58, 61.2% K41 &
TRIKPARHIL . AU 125 SR AT DU SE Yu %5 A (2013) B LT /AR . 128, MR CRIEARE, 1
Lee #1 Chung (2016) IR 78, #iRk FE R A, MIAEFRA MW 70 P ik R 2 mh A o Bl A S 11 3
K, HAOENERERAE W, FMATEA T RedEH B 247 8(Yu, Tan, & Shek, 2013). %
A A ) BE ) 3 SR A AT RE A 4 A AL P 3l (Elhai et al., 2018; Khang, Kim, & Kim, 2013).
Hk, AR, BB EIR R AR S —, e — ISR ERE B AR P N s =R
WA 5 S — RSO B B A AT ) 25 ST 5 E K, R TN v = PR AT T4 B 22 DT R REAS 4 N 31 2
e, BT FHLR I (Al 52 2] . — Ik B REHSE A\ (2008) I ot R I, #) =54 1 IR KT
W
4.2. FHRBH EETIER

TER B KAFEA LCGM 45 B IR, KT8 4H (2.29%) At rb s 7K P18 K 41.(22.3%) 0 B 75 7K S
FEE TR N RS — MR B, /DA H W A TS R I S 2 T Re 2 AR R T, T2 3L
PR FAL RS W AT N, X EeAT AT R AR e S R 67 T A 2 1) — RS 7 A (Agnew & White,
1992; Lee et al., 2014). BtAb, HFMHIRRHERE 21, FHAFEEMLE E]RE S B NS, X AT
Ae A TIR AL T B i 6 S S A vE I AT BE(Young, 1996). T H /DR AE W L FRA5 X RO IR i & ] e 2
SEGL T, AN ERE R AT AEE (LI, Zhang, Li, Zhen, & Wang, 2010; Liu et al., 2019). Kk, 5
BE 200, OEAEREE TR MAZERIX —/NB 5 D, I8 TS T 3 & 1 e,
BT T DA TG 7K 7 & B #1328 (Coyne, Padilla-Walker, Holmgren, & Stockdale, 2018). #ff 5t 4%
ALK, T DGR 28 v Re A B TR AL AR .

BeAk, 54E5(2015) Bianchi A1 Phillips (2005) I 5T 45 R —5,  AHE 7R ILF-HUKH R B Bz TE
PER FFEA B ER, FEEH T FHURI IR A KB w7 b, RS 7E L 7
TR itk — BB SRR 5 o« Sl TR E ) AR i 3 T 7 A AR AR UR R BZE . X T2k
DR ) 1 T 0 2 T T A LA 1 o V2L A Bz 28 331, IR AT RS2 R Dy, AR OB, 25k
& JTRI VA A T WU A e e ) B Ayt o AR s M PR 3R AHOCHIF U R BH, R Jidid | 3R akpe . B
%of 77 2R rh A AR BOREAT 4 (Chiu, 2014; McNicol & Thorsteinsson, 2017). [E A S I EA—E 4S8 S
HL = AR DG I AR A, BB T R pr s R R 25, AR NS A R 80E B 1 7 2k L
SR T ARYE W2 AMEVERRIE, A 22 FH P I 265 A g b B 67 T 17 4 Bl A i 1) L ) = R AR, A
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SR 2% e AR 2 (Kardefelt-Winther, 2014) . Bl 2lb Hs A2z b0 1o LA A ) 2 mi vl i
A 3 B T AR A P 2 ) o PSR P P S e A8 ELIER IR DL — A B4 10 77 ot X A AT T 47 T 5 45
AT BB, BAVHET B — A E N BIRE AT T — AN, XM R THESE

4.3. RER

B, PO R A, B BAR AR B A, BRI, A RESE A TR A i
o RRPAZIEIIE R R, 32— B0 AR S E R B R R . IR, AR TAEA
HEAZ, FBECTERANPOREERD, RKRFIFOT DI IEALR . F)a, XFHUREIT T
BORIETF A 00 BB AR o ARRAT LIS, K75 D4 5 Z KT PR 5 45 R AT X
FCARGM BT, SR 04 3 5 I A i A 0L .

4.4. AREL

AW FCTE IR AN MR T 75 2 4 AU A R 0328 DA R 5 M0 - L AR 4 . J A P XIS 8] 2 i g
Fo SRR 1) HOEFHUBUR RIUEAFEMMEZ R, RIHDY 5 H R R, 70 %K
PN FEZH(33.4%) . R P AR E 2 (42.1%) s KT I 2H (22.3%) F R 7K S K 4. (2.2%) . 2) (OB
TR T TR R I A R, 102l Al B A 2 LR UR R . A
WotEaR, Bk E TR QIR 01N AZCRIUE (X MRS i, FBh A2 20 B S fum
T4, (RHEFAEROCHE@ERARE. s ATFIRBI R RIS, FHHE I H] e T 107 5 5K .

S 3k

XSHEIR(2015). 24 FGEF PR B -FRG BRI IR B, WSR3, AR v K 2.

e, 25K R (2009). IRFEA KA O EIVE S RO W28 BRI KA. B & DR BT il e 4R, 23(3), 115-117.

WEF, THHI(2015). K4 ML RIS a30R. LEPIEIIR R, TH2EE#/R, (6), 91-95.

AL E(2008). Bl EAITHLE OHBIES FIEMEH IR F. WAL, Rt B ERmE K.

%;‘-5;@35 gl;g%*ﬁ FEIERE, RAING(2014). FHUKMBHEE P SCHRIE KA R IS USRS, AR O F 5%, 22(5),

EH%{ )fﬁfﬁf:,g@@/ﬁ, FRARIE, B 1L (2008). A A AR X 48 RRORE IR 0 R B AR SR IR AT, A I 0 B
16(4), 417-419.

BB, MR, 407, Yk, ZERAE017). OB XX A B R TR AE FAUK IR R A5 R A R
DR EGH G, 33(4), 487-495.

THE(2014). BFLEEEH S Mplus S7/F, Zafk. BR: BRKSEHRRAL.

VRIS (2017). AL/ Ty 00 B b - T (/T BT B IE2EHG T FTHR S HE AT 35 B 0 T 2007 T2 Ar
W, B PR
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